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(57)Abstract: 

PURPOSE: To enable operation mode shift in one frame unit at the time of 
shifting to a recording mode or reproducing mode by selecting the logic of a 
tracking control signal in accordance with the output signal of a tracking 
detection information detecting means. 

CONSTITUTION: A control microcomputer 110 forms a tracking selection signal 
113 synchronized with a head switch pulse 112 according to whether 
reproduction from an odd frame or reproduction from an even frame in 
accordance with in-frame track information detected by an ID detecting section 
115. An SW circuit 109 provides a tracking error signal 120 as it is at the time of 
selecting ch3 or through an inversion amplifier 108 at the time of selecting ch1 
when the reproduction is made from the odd frame via a differential amplifier 107. 
As a result, rapid tracking control is executed even with a VTR with which pilot 
rotation and frame are synchronized in two-frame unit. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the signal record regenerative apparatus which superimposes two or 
more sorts of pilot signals for acquiring the tracking control signal at the time of 
playback synchronizing with rotation of a rotating drum at the time of record on 
the main signal every (N is one or more integers) N truck The selection means of 
the regenerative signal of the 2nd head which reproduces the truck with which 
the regenerative signal of the 1st head which reproduces the truck with which 
the main signal is not overlapped on the pilot signal, and the main signal are 
overlapped on the pilot wave, A level detection means to detect each 
regeneration level of the pilot wave of these two or more kinds included in the 
output signal of this selection means, A comparison means to measure the 
output of this level detection means, and an information detection means to 
detect the truck information included in the output signal of this selection means, 
A tracking control signal is acquired with the output signal of this comparison 
means of a period by which this selection means has chosen the 1st head. With 
the output signal of this information detection means The signal record 
regenerative apparatus characterized by choosing the logic of this tracking 
control signal over the truck which the 1st head is reproducing. 



[Claim 2] In the magnetic recorder and reproducing device which superimposes 
two or more sorts of pilot signals for acquiring the tracking control signal at the 
time of playback synchronizing with rotation of a rotating drum at the time of 
record on the main signal every (N is one or more integers) N truck The selection 
means of the regenerative signal of the 2nd head which reproduces the truck 
with which the regenerative signal of the 1st head which reproduces a means to 
detect tape movement magnitude, and the truck, with which the main signal is 
not overlapped on the pilot signal, and the main signal are overlapped on the 
pilot wave, A level detection means to detect each regeneration level of the pilot 
wave of these two or more kinds included in the output signal of this selection 
means, A comparison means to measure the output of this level detection 
means, and an information detection means to detect the truck information 
included in the output signal of this selection means, A tracking control signal is 
acquired with the output signal of this comparison means of a period by which 
this selection means has chosen the 1st head. With the output signal of this 
information detection means, and the output signal of a movement magnitude 
detection means The signal record regenerative apparatus characterized by 
choosing the logic of this tracking control signal over the truck which the 1st 
head is reproducing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the regenerative apparatus 
which reproduces an information signal from the slanting truck as for which 
record formation was carried out by the rotary head on the magnetic tape. 
[0002] 

[Description of the Prior Art] The exclusive control truck method which records V 
synchronizing signal which prepared the magnetic head of immobilization in 
some tape pass as a playback tracking method of home use VTR conventionally, 
and was separated from the record signal on a tape longitudinal direction (CTL 
method), By superimposing on the main signal, and patrolling and recording the 
pilot signal which has four kinds of frequencies of low frequency comparatively 
on the truck which records the main signal by the rotary head which carries out 
record playback of the main signal The method (4fATF methods) which 
compares the cross talk component reproduced from both the adjoining truck of 
the main regenerative track at the time of playback, and acquires a tracking error 
signal (ATF error signal) is proposed and used. 



[0003] However, although it was disadvantageous when the miniaturization of a 
set was taken into consideration, since this CTL method needed the tooth space 
of the fixed head, and these 4fATF methods were advantageous to the 
miniaturization, there is a fault which needs four kinds of pilot signals. 
[0004] On the other hand, in order to carry out record playback of comparatively 
many amount of information in connection with the movement toward 
high-definition-izing or digitization in recent years also in home use VTR, VTR 
which divides and records the picture signal of the 1 field on two or more trucks 
is also developed, and the TORAKKUNGU method used for this is also 
examined. 

[0005] That is, drawing (a) and (b) are the outline top views of the drum of VTR. 
• For a tape and 302, as for ch2 head of - azimuth, and 304, ch1 head of + 
azimuth and 303 are [ 300 / a rotating drum and 301 / ch3 head of + azimuth and 
305 ] ch4 heads of - azimuth. 

[0006] Drawing 3 (b) is drawing seen from the transverse plane of the head 
which is visible with the drum rotation for explaining the mounting height of each 
head. Each heads ch1 and ch2, and ch3 and ch4 became a pair, approached, 
and have been arranged, and each pair is set to 180-degree opposite of a drum. 
As shown in this drawing, only distance h is offset by the bottom to ch1 and ch3, 
and as for the head of ch2 and ch4, this h is equivalent to one track pitch. By this 



configuration, it is possible for every drum half rotation to record or reproduce 
two trucks to coincidence, and it can respond to many amount of information. 
[0007] Drawing 4 is drawing having shown the record pattern. The pilot signal for 
acquiring a tracking error signal is using f1 and two kinds of f2, and is 
superimposed and recorded on the main signal every other truck. Pilot 
generating rotation is the configuration of taking a round of four trucks, and by 
(+) truck, a pilot wave's superposition does not have the azimuth of a head, and 
it is superimposed on f1 and f2 by turns by (-) truck. The number in a frame of 
each truck by (1) - (10) and (11) - of this drawing (20) having carried out division 
record of the signal of one frame on ten trucks is shown. Since it is the 
configuration reproduced [ which is reproduced and 4-trucks-records ] by drum 1 
rotation at this example as mentioned above, it is a two-frame (20 trucks) unit 
that 2.5 rotations, pilot rotation, and a frame synchronize with scanning the truck 
for one frame. 

[0008] Drawing 5 is a timing chart which shows the pilot signal superimposed 
and recorded on the main signal by each head (ch1-ch4), and the pilot signal 
reproduced from each head at the time of playback. Explanation is added to 
below based on this drawing. 

[0009] Although it is the pilot timing by which (b) is recorded on a head SW 
signal and (b) is recorded from ch1 and ch3 head at the time of record, the pilot 



wave shows not being superimposed. (Ha) shows the pilot timing recorded from 
ch2 and ch4 head, and it is shown that the pilot wave of f1 and f2 is recorded by 
turns, respectively, (d) shows a pilot wave's playback timing reproduced from 
ch1 and ch3 head in a good playback tracking condition. 

[0010] By setting up the head width of face of each head more widely than a 
track pitch so that drawing 4 may also show, it is the method which acquires a 
tracking error signal (ATF signal) using being able to reincarnate the pilot wave 
currently recorded on both the adjoining truck as a cross talk, and the amount of 
both cross talk components becoming equal in the state of good tracking to the 
playback timing of ch1 and ch3. 

[0011] Drawing 6 is a circuit block diagram for detecting an ATF error signal at 
the time of playback. 

[0012] The band pass filter (BPF1) for extracting only a head SW signal for 600 
changing the regenerative signal of ch1 and ch3 head synchronizing with drum 
rotation, the change circuit where 609 SW(s) the regenerative signal of ch1 and 
ch3 by HSW600, and f1 and f2 whose 601 is a playback pilot signal from 
Playback RF, and 602 are amplifier which amplifies the playback pilot wave who 
is the output of BPF1 of 601. A band pass filter for 603 to extract only f2 
component from the output of amplifier 602 (BPF2), A band pass filter for 604 to 
extract only f1 component from the output of amplifier 602 (BPF3), The detector 



circuit which changes into DC f2 component whose 605 is the output of BPF2 of 
603, It is SW for the differential amplifying circuit which 606 considered both the 
detection output as the detector circuit of f1 component, and 607 considered as 
the input at coincidence, and 608 to change an inverter circuit by HSW600, and 
for 610 change the output of a differential amplifying circuit 607, and the output 
of an inverter circuit 608. 

[0013] There is it along this drawing and the actuation is explained briefly. As 
mentioned above, in the system of this example, the playback pilot wave for 
acquiring an ATF error is contained in the regenerative signal of (+) azimuth 
head of ch1 and ch3 as a cross talk component from both the adjoining truck ((-) 
azimuth truck). Therefore, only the regenerative signal of [ ch1 and ch3 ] the four 
heads is needed, and a playback pilot wave becomes one regenerative signal by 
SW609. From the main signal being included in this regenerative signal, while 
being led to a video signal regeneration circuit naturally, it connects also with 
BPF1 for extracting a playback pilot wave as an ATF circuit. After that, each 
cross talk pilot component of f1 and f2 is separated and detected, is compared 
by the differential amplifier 607, and becomes one tracking signal. The ATF error 
signal has been obtained through the reversal block which chooses the reversal 
amplifier 608 by ch1 and ch3 after that synchronizing with HSW at the time of 
ch3 selection as correspondence to the substitution before and behind [ truck 



location-] f1 and f2. 

[0014] The above is the explanation of the VTR structure of a system and a 
tracking method given the premise of this example. This tracking method is 
henceforth called 2fATF(s). 
[0015] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned new 
tracking method It is a two-frame (20 trucks) unit that pilot rotation and a frame 
synchronize, and so that clearly from drawing 4 and drawing 5 by the 
substitution before and behind [ truck location-] f1 and f2 When playback 
initiation is carried out from an odd frame, although f1+f2 from ch3 head are 
reproduced as a cross talk component, f2+f1 from ch1 head When playback 
initiation is carried out from even frames, from ch1 head, f2+f1 from ch3 head 
comes to be reproduced for f1+f2 as a cross talk component. Therefore, by the 
conventional method which chooses the logic of an ATF error signal 
synchronizing with HSW, when playback initiation was carried out from even 
frames, the logic of the ATF error signal to a truck gap was reversed, and even 
when tracking had shifted, there was a problem which performs tracking control 
in the direction removed further. 

[0016] For this reason, since it was carrying out as a recording start is surely 
carried out from an odd frame at the time of record, record termination was 



carried out by even frames, playback initiation was surely carried out from the 
odd frame and playback termination was carried out by even frames also at the 
time of playback, there is a fault that all modes of operation, such as record and 
playback, can carry out only per two frames. 
[0017] 

[Means for Solving the Problem] A truck information detection means to detect 
the information in a frame on a truck from a regenerative signal in order that this 
invention may solve an above-mentioned fault, The regenerative-signal selection 
means for choosing the regenerative signal from ch1 and ch3 head for detecting 
an ATF error synchronizing with drum rotation, the band pass filter (BPF) which 
extracts each pilot frequency of f1 and f2 from the selected regenerative signal, 
and every - with a detection means to detect the output signal of BPF of f1 and 
f2, and to change into DC signal The differential amplifier means which 
considered the output signal of each detection means as two inputs was 
established, and it constituted so that the logic of an ATF error signal might be 
made to choose with the output signal of said truck information detection means. 
[0018] 

[Function] The logic of ATF is chosen at the same time that pilot rotation and a 
frame synchronize traces 1 truck eye in one frame by this also in the ATF 
method on which a pilot wave is made to superimpose every other [ used as a 



two frame (20 trucks) unit ] truck, and since it becomes possible to perform 
tracking control quickly, mode-of-operation shift in an one-frame unit is attained. 
[0019] 

[Example] Drawing 1 is the playback ATF circuit block diagram of the example 
applied to the 4 head type VTR of 2fATF methods which mentioned this example 
above. A band pass filter for SW circuit for 100 to choose the playback output of 
ch1 and ch3 and 101 to extract a pilot wave's frequency band from the 
regenerative signal chosen in the SW circuit 100 (BPF1), A band pass filter for 
the amplifier which amplifies the playback pilot wave whose 102 is the output of 
BPF1, and 103 to extract only f2 component from the output of amplifier 102 
(BPF2), A band pass filter for 104 to extract only f1 component from the output of 
amplifier 102 (BPF3), The detector circuit which changes into DC f2 component 
whose 105 is the output of BPF2 of 103, The differential amplifying circuit which 
106 considered both the detection output as the detector circuit of f1 component, 
and 107 considered as the input similarly, SW circuit where 108 chooses an 
inverter circuit and 109 chooses the differential amplifier of 107, and the reversal 
amplifier of 108, A control microcomputer for 1 10 to generate the head SW pulse 
112 (HSW) and the ATF select signal 113 from a drum rotation detecting signal 
(drum PG) and the truck information 116 in a frame, A head SW signal for PG 
pulse by which 111 is detected by rotation of a drum, and 112 to change the 



regenerative signal of ch1 and ch3 head synchronizing with drum rotation, and 
1 1 3 are the ATF select signals for changing the output of a differential amplifying 
circuit 107, and the output of an inverter circuit 108. They are the 
regenerative-signal processing circuit for restoring to them and outputting the 
digital recovery section to which 114 recovers the main signal from each 
selection signal of the SW circuit 100 to digital data, the ID detecting element 
which detects the truck information in a frame from the digital data which 
restored to 115 in the digital recovery section 114, the video signal the truck 
information in a frame and whose 117 are the main signals from digital data as 
for 116, and an audio signal, the video signal which were outputted by 
reproducing 1 1 8, and the audio signal which reproduced 1 1 9 and were outputted. 
Drawing 2 which is an ATF error signal for 120 controlling the rotational speed of 
a capstan and performing tracking control is a timing chart to show what kind of 
timing signal each signal used in the example of drawing 1 usually turns into by 
the playback mode, (b) is the truck information in a frame when carrying out 
playback initiation from an odd frame. The present truck the information of a 
number of [ the ], and (b) The playback pilot timing at that time, It is the truck 
information in a frame when (Ha) does the ATF select signal at that time and (d) 
does playback initiation of the ATF logic at that time, and (e) from even frames. 
The information of a number of [ the ] in the present truck and (**) are [ the ATF 



select signal at that time and (h) of the playback pilot timing at that time and (g) ] 
the ATF logic at that time. Based on drawing 1 and drawing 2 , circuit actuation 
of this example is explained below. 

[0020] As mentioned above, in the system of this example, the playback pilot 
wave for acquiring an ATF error is contained in the regenerative signal of (+) 
azimuth head of ch1 and ch3 as a cross talk component from both the adjoining 
truck ((-) azimuth truck). Therefore, only the regenerative signal of [ ch1 and 
ch3 ] the four heads is needed, and a playback pilot wave becomes one 
regenerative signal by SW100. While being led to the video signal regeneration 
circuit 117 through the digital recovery section 1 14 and the ID detecting element 
115 from the main signal being included in this regenerative signal naturally, it 
connects also with BPF1 for extracting a playback pilot wave as an ATF circuit. 
After that, each cross talk pilot component of f1 and f2 is separated and detected, 
is compared by differential amplifier term 107, and becomes one tracking signal. 
The truck information 1 16 in a frame detected in the ID detecting element 1 15 is 
sent to the control microcomputer 110, and the ATF select signal 113 which 
synchronized with HSW112 is generated by whether the control microcomputer 
1 10 is playback from whether it is playback from an odd frame, i.e., the 1st truck, 
and even frames, i.e., the 11th truck. At the time of ch3 selection, the tracking 
signal of the output of the differential amplifier 107 has obtained the ATF error 



signal through the block which chooses the reversal amplifier 108 at the time of 
ch1 selection, when playback initiation is carried out from an odd frame by ch1 
and ch3 after that synchronizing with an ATF select signal as correspondence to 
the substitution before and behind [ truck location-] f1 and f2, and playback 
initiation is carried out from an odd frame. 

[0021] Since it enables it to perform tracking control quickly also in VTR of a 
two-frame unit by the configuration which chooses the logic of ATF using the 
truck information in a frame in 2fATF methods as correspondence to the 
substitution before and behind [ truck location-] f1 and f2 of an odd frame and 
even frames that pilot rotation and a frame synchronize as explain above, mode 
of operation shift in an one-frame unit is attain. 

[0022] (Other examples) Although playback was usually described, case [ like 
the 3X search playback shown in drawing 7 ], even if the above-mentioned 
example obtains the 1st truck as truck information in a frame and chooses the 
logic of an ATF error signal, it is the middle and since it crosses a multiple track, 
logic will reverse it. For example, the logic of the 1st truck and an ATF error 
signal of the 3rd truck is reverse, a configuration [ like drawing 8 ] this [ whose ] is 
- with ~ **** - it is solvable. In drawing 8 , 100-120 are the same configurations 
as drawing 1 . 801 is a capstan FG signal which is the movement magnitude 
information on a tape. If actuation is explained below, by generating the ATF 



select signal which expected the timing which crosses a truck during head trace 
with the truck information in a frame, and a capstan FG signal, also in search 
playback, the logic of a right ATF error signal can always be chosen, and good 
tracking control can be performed. 

[0023] Although this example showed 4 head type VTR by 2 head pair, if it is 
equipment of the tracking error detection method of the method which does not 
superimpose a pilot wave on the main signal 2 truck periods not only in this but 
in VTR of a general 180-degree opposite 2 head configuration, it is possible to 
introduce this invention. 

[0024] Moreover, if the truck information in a frame shown by this example is the 
truck information which can judge not only the specific figure information of 1 to 
20 but pilot rotation, it is possible to apply this invention. 
[0025] 

[Effect of the Invention] By having constituted so that the logic of an ATF error 
signal might be made to choose with the output signal of a truck information 
detection means as explained above Also in the ATF method on which a pilot 
wave is made to superimpose every other [ from which it becomes a two frame 
unit that pilot rotation and a frame synchronize ] truck The logic of ATF is chosen 
at the same time it traces 1 truck eye in one frame, and since it becomes 
possible to perform good tracking control in the truck succeedingly, 



mode-of-operation shift in an one-frame unit is attained. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the playback tracking signal detector which 
carried out this invention. 

[Drawing 2] The timing chart at the time of playback of each signal shown in 
drawing 1 . 

[Drawing 3] Drawing showing the head configuration of the regenerative 
apparatus used for the example. 
[Drawing 4] Drawing of a truck pattern. 

[Drawing 5] The timing chart showing the pilot wave recorded or reproduced 
from each head. 

[Drawing 6] The block diagram of the tracking signal detector made into the 
premise of an example. 

[Drawing 7] Drawing having shown the head trace to the truck pattern at the time 
of 3X search playback. 

[Drawing 8] The block diagram of the playback tracking signal detector of other 



examples which carried out this invention. 
[Description of Notations] 

100 SW Circuit 

101 Band Pass Filter Which Extracts Pilot Frequency Band from Regenerative 
Signal 

102 Amplifier 

103 104 Band pass filter of f1 and f2 (each pilot wave) 
105 106 Detector circuit of f1 and f2 (each pilot wave) 

107 Differential Amplifier for Comparing Each Pilot Wave's Level 

108 Reversal Amplifier 

109 SW Circuit 

110 Control Microcomputer 

111 PG Signal Which Carried Out Drum Rotation Detection 

112 Head SW Pulse 

113 ATF Select Signal 

114 Digital Recovery Section 

115 ID Detecting Element 

116 Truck Information in Frame 

117 Regenerative-Signal Processing Circuit of Video/Audio 

118 Playback Video Signal Output 



119 Playback Audio Signal Output 

120 ATF Error Signal for Tracking Control 
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